Mishandling of hazardous wastes, like their unauthorized disposal in abandoned dump yards or sites, in river beds, estuaries or in the sea, causes substantial damage to the environment and its resources and, given the persistence and toxicity of these pollutants, they can seriously damage human health and quality of life. The importance of controlling management, transport, and disposal of toxic and hazardous substances in the years to come will be a crucial issue in the design and implementation of public policies. This is especially true for residents of such areas as the border between the United States and Mexico, where historically hazardous wastes have been a public health and environmental problem.
Introduction
Man has modified the environment throughout his existence, since the time when he first developed agricultural means of subsistence. After the Industrial Revolution, natural resources were used in an irrational and excessive manner for the first time in an attempt to supply the new forms of production that emerged. Currently, modern societies have to face problems related to air, water, and soil pollution and they must solve them. The waste products derived from industrial processes pollute the air, soil, and different sources of water. Not only do industries make this waste, but public services and the housing sector also produce diverse toxic wastes.
In Latin American countries, only 30 percent of the waste is managed under sanitary conditions. But we do have to acknowledge that the situation has improved in the last decade. It seems that the developed countries produce more solid waste than do the underdeveloped ones. Canada, the United States, and Germany produce an average of 1.5 to 2.1 and institutes of UNAM. During its first year of activities, more than 50 groups participated in a celebration of "Environment Day" held 5 June 1991, and actively participated in the annual meeting in October 1991. In 1992, PUMA published an inventory of the research activities related to the environment at UNAM, and compiled a list of more than 360 projects in several areas. These ranged from aspects of anthropology, social and economical sciences, psychology and medicine, to classical aspects of biology, ecology, biodiversity, environmental chemistry, and environmental engineering (1). The program has had the opportunity to evaluate different aspects of environmental knowledge reached at UNAM. The council has approved research on toxic waste management, reduction of chimney emissions, environmental health, biodiversity and global change as its main priorities.
A main problem in dealing with environmental issues in Latin America is the lack of professionals with higher education in environmentally related areas. In the next ten months, the program will offer several courses of 50 hours of instruction, to widen the knowledge of different specialties at the undergraduate level.
The program has worked on modification of the curriculum in the colleges of medicine and architecture, and will continue this work in other colleges. With the experience gained from the current courses, we propose also to establish specialties and masters courses in environmental sciences.
In addition to this activity, the program organizes seminars, symposia, round tables, and conferences to disseminate the environmental knowledge inside and outside of the university. In this conference we will talk about heavy metals as hazardous wastes that are potential pollutants to air, soil, water and food stuffs. Sources of heavy metals include surface treatments and burning trash, the capture of mining waste, concentration processes of fine metals, and agrochemical processes. Treating these wastes is expensive; approximately 15 to 25 U.S. dollars per ton, up to 200 dollars per ton in the case of cyanide. There is not widespread technology for dealing with problems created by industrial development during the last few decades. In underdeveloped countries, it is not easy to find the technology to reduce the hazardous waste at the site of production, to transport and store the waste safely, to detoxify and incinerate waste, and determine the final waste site.
Industrial wastes generated in Mexico amount to approximately 450,000 tons a day, of which 337,500 tons correspond to extractive mining and smelting of nonferrous metals; 81,000 tons correspond to processes from basic chemical industries; 31,500 tons are due to agroindustrial wastes, primarily the sugarcane industry, the coffee industry, and the juice and oil concentrating industries. All of the above generate a total of 164,250,000 tons a year of industrial waste. Of this figure, 14,500 tons a day (the equivalent of 5,292,500 tons a year) are wastes considered to be hazardous, which are primarily generated by the chemical industry (organic and inorganic), as well as by the petrochemical industry. Heavy metals are produced in the smelting of ore, in the concentration of certain nonferrous metals (like precious metals), and in the production of agrochemicals. Mexico City generates approximately 173,520 tons a month of industrial waste (2).
Currently, the government, industries and the universities in Mexico are interested in developing, in a short period, the resources to manage this problem, from the initial production to the final disposal of these dangerous chemicals.
In past years there was a tendency for some industrial countries to "export" their hazardous wastes to countries where apparently weak laws make the disposal of such wastes easier and less expensive. In Mexico there actually is an increase in the ecologic conscience of the population, and in the knowledge and political decision to avoid this practice.
We are sure that during in this conference we are going to explore answers to many of the questions we have described regarding potential poisoning by heavy metals, the possibilities of reducing these heavy metals in production processes, and the correct procedures for storage, transport and final treatment. All of this knowledge will be useful to our decision makers who face these problems.
The Programa Universitario de Medio Ambiente wishes to express our gratitude to Dean Carter, who invited us to participate in this meeting, and to Susan Hurt, who provided assistance to the Mexican participants. I think this is a great opportunity for UNAM and the University of Arizona to progress jointly in the solution of common environmental problems.
